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THREE-TRACK RUNWAY ELEVATION PROFILES MEASURED AT 
TWO UNITED STATES GOVERNMENT INSTALLATIONS 
By Garland J. Morris  
Langley Research Center 
SUMMARY 
Three-track elevation profiles for  two operational runways at United States 
Government installations were measured with conventional surveying methods and a r e  
given for  use in studies of airplane response to and loads resulting from runway rough- 
ness.  Elevation measurements estimated to the nearest  0.001 foot were made at  2-foot 
station intervals along the center line of each runway and along t racks 10 feet on either 
side of the center line. The data a r e  presented in both tabular and plotted form.  
INTRODUCTION 
Multiple-track runway elevation profiles at close station intervals are needed for 
experimental and theoretical studies of airplane response to and loads resulting from 
runway roughness and for establishing runway smoothness requirements and repair  c r i -  
teria. Advances in automatic computing equipment and techniques have increased the 
usefulness of analytical simulation studies of airplane response to runway roughness by 
making it feasible to include airplane nonlinear response characterist ics and antisym- 
metr ic  response modes. Realistic resul ts  for the antisymmetric responses require an 
appropriate elevation-profile roughness input for  each of the three landing gears ;  conse- 
quently, data for a minimum of three t racks are desirable. 
In connection with studies of runway roughness, a number of airport  runways have 
been surveyed over the past  15  years  by various Government and commercial  organiza- 
tions. 
However, the accuracy of some of these early profiles and the extent to  which they are 
representative of modern runways are largely unknown. In recognition of the need fo r  
additional information, a program has been instituted to measure the profiles of runways 
and taxiways at several  commercial  airports.  Measurements a t  two of these airports  are 
given in reference 8. 
The profile information from some of these surveys is given in references 1 to 7. 
Two runways at Government installations have been surveyed in connection with 
experimental studies of airplane response to roughness. 
tative of present runway roughness environment, they are presented for  general  use. 
Since these data are represen-  
This paper presents three-track plotted profiles and tabulated elevations at close station 
intervals for  two operational runways. 
veying methods. 
The data were obtained with conventional sur -  
AIRPORTS 
Plan views of the runways a t  installation 1 and installation 2 are shown in figures 1 
and 2 ,  respectively. The surveyed runways are identified by crosshatching. Runway 25 
at installation 1 consists of reinforced portland cement concrete, the first 8000 feet having 
8 inches of concrete over 6 inches of concrete separated by 3 inches of compacted sand. 
The pavement is 10 inches thick between stations 8000 and 9000 feet and 11 inches thick 
between stations 9000 and 10 000 feet. Runway 28 at installation 2 is composed of 6 inches 
of portland cement concrete overlaid with 4 to 6 inches of crushed gravel and a minimum 
of 4 inches of bituminous concrete. 
MEASURE NIE NTS 
The three-track runway profiles were obtained from elevation measurements at 
2-foot station intervals along the center line of each runway and along t racks  10 feet on 
either side of the center line. Measurements were made with a level, rod, and steel 
tape. Vertical  control was of f i rs t -order  accuracy, and profile leveling was within 
h0.003 foot. Horizontal control was of second-order accuracy throughout (permissible 
e r r o r ,  k l  foot in 10 000 feet). 
RUNWAY PROFILES 
Runway 28 at installation 2 was surveyed during 1967; runway 25 at installation 1, 
during 1967 and 1968. Sections near the end of runway 25 which were repaired during 
1968 were resurveyed, and the values given for these sections are the elevations of the 
repaired pavement. 
Profiles for  the center line and for  t racks  10 feet to the left and 10 feet to  the right 
of the center line are plotted in figure 3 for  runway 25 and in figure 4 for  runway 28. 
Also, tabulated elevations for  runways 25 and 28 are given in tables I and 11, respectively. 
These data can be obtained on punched electr ic  accounting machine cards  o r  on 1/2-inch 
magnetic computer tape in  card-image format by contacting the author at: 
NASA Langley Research Center 
Hampton, Virginia 23365 
Attention: Mr. Garland J. Morris  
Mail Stop 247 
2 
CONCLUDING REMARKS 
Three-track elevation profiles for  two operational runways measured with conven- 
tional surveying methods are given for  use in studies of airplane response to  and loads 
resulting f rom runway roughness. Elevation measurements estimated to the nearest  
0.001 foot were made at 2-foot station intervals along the center line of each runway and 
along t racks 10 feet on either side of the center line. The data are presented in  both 
tabular and plotted form. 
Langley Research Center, 
National Aeronautics and Space Administration, 
Langley Station, Hampton, Va., October 9, 1969. 
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TABLE I.- THREE-TMCK ELEVATION PROFILES FOR INSTALLATION 1 ,  
RUNWAY 25 - Continued 

















































































































































































































































































































































































































































TABLE I.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 1 ,  
RUNWAY 25 - Continued 

















































































































































TABLE 1.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 1, 
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RUNWAY 25 - Continued 
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TABLE I.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION I ,  
RUNWAY 25 - Continued 
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RUNWAY 25 - Continued 
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_ _  486& 2 . 3 8 8  ~ _9,69_4 -9.581 5000  
4862  9.S91 . 9.69-@. 9.585 5 0 0 2  
486-4 5 9 5  . 9.686-. ._9..595. 5 0 0 4  
48-6b 9,575 -9.683-.. 9.602 5006 
.. 4 6 6 8 .  -9 .394  9.680 9e6C)l 5 0 0 8  
4 8 2 2  9,5-90. 336-8-5 .. 9.bDQ 5012  
.. k8L4. 995BI .- 9-685. - 9 . 5 9 8  5 0 1 4  
- 4&1& 9-e-591 -9 - 5 7 3  __._ 9 e296 .. . 5016  
4818. 9.584 9.611 ~ 9.595- 501  8 ~ 
4 3 8 7 ~  9.593 9 . 5 7 3 .  9 ,594  5020  
4 0 8 2  9.295 9.685 9.594 5022  
4 8 8 4  9,599-. 9.588 ~ 9.595 5 0 2 4  
4886 9 . 6 7 0  90b93- 9.594 502  6 
4888  9,632 . 9,69-9 9,596 5028  
4 8 9 3  9.612.  LO+. 9.599 5030  
4892  9.596 9.703 9.598 5032  
4894  9.59& 9L719 9,597 5 0 3 4  
4896  9*595.  9 ,715 ~ 9.596 ~ 5036  
4898 9,596 . 9,115 9.593 5338  
l~ 
4 8 5 8  9 ,58b1  6 .696 . -  -9,593 ~ 4 9 9 8  




































































































9 -686  
9.678 
9.695 

















9 ,702  
9,715 


























































































9 ,584  
TABLE 1.- THREE-TRACK ELEVATION PROFILES FOR II?STALLATIQN 1, 
RUNWAY 25 - Continued 


















































































































































































































































































































































































































































RUNWAY 25 - Continued 























































































































































































































5 7 4 2 ~  9.967 


















. 5798 9.912 
5800 9.910 













5832 .  9.963 
5 8 3 4 ~  9.960 
5 8 3 6 ~  9.959 
5838 9.961 
. 5842 9.967 
5844 9.963 
5848- 9.964 
__. 5850.  ’1.977 
.- 58x52- 9,985 
































































1 0 * l l l  
10.105 







































































































































































































































6n in  
i 
RUNWAY 2 5  - Continued 
@tations and elevations are in feet] 





















































































































































6 3 5 8 1  9.957 










































6 1 1 6 ~  9.943 
61-18. 9.941 
6120 9.941 






















10.083 . 9.975 
10.386.  9,972 
10.380 9,975 
10.076 9,971 



















100076  9.955 
10.083 9.963 
































































































































































































TABLE I.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 1, 
RUNWAY 25 - Continued 
btations and elevations are in feet] 
- 
Elevation - 








































































TABLE I.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 1, 
RUNWAY 25 - Continued 
[ICStations and elevations are in feeq 
Elevation 
L e f t  . Center 
9.390 9.504 










- 9.422 9.503 
9.423 9.490 




9.400.  -9.475 
9 ,404~ 9.400 
9._4Ql 9 .400  
9 . 4 0 5 ~  9.491 
9.404 9.494 


































_ _  9.332 9.415 
_9z32 6. 9.407 










- 9.314 9.373 
ge.314 9,383 
TABLE 1.- THREE-TRACK ELEVATION PROFILES FOR INSTAELATIQN 1, 
RUNWAY 25 - Continued 





















































































8 - 8  20 
8.821 
8.821 
8 ,814  
8.816 























































TABLE I . -  THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 1, 
RUNWAY 25 - Continued 





8 r 2 5 4  
8.250 
.- 8s 252 
81241  
8s 242 











































































































































































































TABLE I.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 1, 
- 
t a t i o  
7980  
7982  
7 9 8 4  
7986 
7 9 8 8  
7 9 9 3  
7 9 9 2  
7 9 9 4  
7 9 9 6  





























































RUNWAY 25 - Continued 
[Stations and elevations are in feeq 
ELevation 1 -  
Right 
8,027 
8 e I 2-3 
8.016 
8 * 3 1 4  
8.01 9 




















3 .948  
7,945 
1.947 












7_. 910  
7.905 
7.904 




















7 ,869  
7,855 
7,861 









8 2 6 8  
8270 
8 2 1 2  
8274 
8276 
8 2 7 8  
8280  
82 82 
8 2 8 4  




8 2 9 4  
8296 
- 8298  
8300 




. 8 3 l Q  
8312  
8 3 1 4  
8316  
8 3 1 8  
8320 




-~ -_ 8330  




- . 8340  
- - 8 3 4 2  
~. 0 3 4 4  
. 8346 
. 8 3 4 8  
8350 
.. - 8 3 5 2  
. _  8 3 5 4  
8 3 5 6  
8 3 5 8  
8360 
. 8362 
- 8 3 b-4 
.. 8356 
_. 8 3 0  
-._-&37Q 







0 3  86 
. -  8388 
8390  
. 8392  
- . 8 3 9 4  
8396 












































































TABLE 1.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 1, 
- 






























































- 1  







RUNWAY 25 - Continued 
[Stations and elevations are in feet] 
8.263 8.361 




























































































TABLE I.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 1,  
RUMWAY 25 - Continued 
ptations and elevations are in feet] 
25 
TABLE I. - THREE -TRACK ELEVATION PROFILES FOR INSTALLATION 1, 
- 









9 2 5 4  
9 2 5 6  
9258 
9260 
9 2 6 2  
9 2 6 4  
9 2 6 6  
9268 
9 2 7 0  
9272 
9274 




9 2 8 4  
9286 
9 2 8 8  
9290 
9292 
9 2 9 4  
9 2 9 6  
929 8 
9319 
9 3 0 2  
9334 
9306 
9 3 @ 8  
931 0 






9 3 2 4  
9 3 2 6  








9 3 4 4  
9 3 4 6  
9 3 4 8  
9350 
9 3 5 2  
9 3 5 4  
9 3 5 6  
9358 
9 3 6 0  
9362 





9 3 7 4  
9 3 7 6  
9378 
- 
RUWAY 25 - Continued 
[Stations and elevations are in feeq 











































8*82  7 

























































8,919 8. 857 




8.932 8 .84)  
8.931 8.84P 
8.929 8.933 



































- 9 3 8 1  
93 84 




9 3 9 4  
9395 
93 98 




9 4 0 8  




9 4 L8 
9420 
9 4 2 2  
9 4 2 4  
.~ 9 4 2 6  
9 4 2 8  
-9420 
%E2 
9 - a  
9 4 3 6  
9533 
9 440 
. 9 k 4 Z  
. 9 4 4 4  
9%45 
9 4 4 8  
91t53 
9452 
9 4 A !  
9 4 5 6  
9 4 5  8 
9rt5Q. 
9 4 6 2  
9+54 
. 9 4 6 6  
9 4 6 8  
9470 
. . 9 4 7 2  




9% 8 2 
- 9 4 3 3  
4 rt3 5 
. -9488 
.. - 9 4 93. 
. 9 4 9 2  
9 4 4 4  
.. 9496 
T 4 9 8  
9500 
.~ 9 5 2 2  
95 24 
9 5 2 6  
9 5 23  
9 5 3 9  
9 5 3 1  
9534 
9 5 3 6  
9539 

























8 -814  












- .B& 3-7 
a. 830 
8,840 












_ .  8 845 
81847 





























- 8 e 'X2-5 
. &e 9 2 9  





































8,326 __ 8.927 - 
8.911 
8.911 







8 s  920 
-. 8,929. - 


























._ 8,E 3 1 





.. 8. @lo. 
-8 d D  7 
8 , 8 2 4  
8 A Q Q  
8 L 9 1  
8.799 































8 * 1 2 7  





8 e 8 b3 
8,838 
L e f t  




































8 - 8 2 3  








































9 8 0 4  
9806 
9808  
9 8 1 0  
9812 
98 1 4  
9816  
9818 






9 8 3 2  
9834  
'3836 
9 8 3 8  

















































9938  - 
Elevation 
RUNWAY 25 - Concluded 
@tations and elevations are in feet] 
Left 
8.789 




8 .805  
8 ,812  







8 - 8 0 6  
8.807 
8.810 
8 .815  
8.822 
8,833 








8 .844  
8.845 
8 ,845  
8.837 




















8 .844  
8.848 
8 .E46 
8 0 8 4 4  
8 D A44 
8 .848 
8 .853  
8 ,851  
8.848 
8 846  
8.839 
8 * 8 3 8  
8.837 
8 .840 
8 - 8 4 0  
8 .840 
8.837 























































































































































































































































TABLE 11.- THRl3E-TRBCK ELEVATION PROFILES FOR INSTALLATION 2, 
RUMAY- 28 













































































































































37 ,556  
37,554 
37.557 




1 4 2  
144 
1 4 6  
I48 
1 5 0  
152 
1 5 4  
156  







1 7 2  




1 8 2  
1 8 4  
1 R 6  
190 
1 9 2  
1 9 4  




2 0 4  
206 
20R 






















2 54  
256 





2 6 8  
272 
274 
2 7 t  
278 







3 1  e 549 


































3 1  658 
37,663 
37.673 
3 1 e 6 7 6  
37,677 
3 1  .678 
31,675 
37,671 






















































































































































































30  8 
-31 0 
312 
3 1 4  
3 1 6  








3 3 4  
3 36 
3 3 8  
340 
342 





3 5 4  


















1 9 2  
394 











41 t3 - 
- _. 


























































































































































































































TABLE II.- THFtEE-TRACK ELEVATION PROFILES FOR INSTALLATION 2, 
RUMWAY 28 - Continued 





















































































































3 f .  606 



















































6 0 2  
6 0 4  




6 1 4  
6 1 6  
6 1 8  
6 20 
6 22 
6 2 4  
626 
628 
6 3 0  
632 
6 3 4  
6 36  
6 3 8  
6 4 0  
6 4 2  
6 4 4  
6 4 6  
6 4 8  
6 50 
6 52 
6 5 4  
6 5 6  
6 5 A  
6 6 0  
662 
6 6 4  
666 
6 6 8  
6 7 0  
672 
6 7 4  
6 1 6  
6 7 8  
6 80 
6 8 2  
6 84 
6 86 
6 8 8  
6 9 0  
6 9 2  
6 9 4  
6 9 6  
698 - 
















































38 . O f 0  
38.082 
38.085 








38  .no3 
38.097 































































































































































7 0 8  
7 1  2 
714 
7 1 6  
71 8 
720 
7 2 2  
7 2 4  
7 26 
7 2 8  
7 3 0  
7 3 2  
7 3 4  
7 3 6  
7 3 8  
7 40 




7 5 n  
7 5 2  
7 5 4  
7 5 6  
7 5 8  
7 60 
7 6 2  
7 6 4  
7 6 6  
76 f l  
7 70 
792 
7 9 4  
7 7 6  
770 
780 
7 8 2  
7 8 4  
7 8 b  
7 8 8  
79P 
7 9 2  
7 9 4  
796 









































































































































































RUNWAY 28  - Continued 











































































































































































































































































































































































































































4 0 m 4  
40, i o 5  














































































RUNWAY 28 - Continued 





















































4). -07 1 



































































































































































1516 41.478 41,573 
1518 41.487 41.584 
1520 41.497 41.590 
1522 41.498 41.598 
1524 41.506 41,601 
1526 41.506 41*605 
1528 41.509 41.610 
1530 41.506 41.614 
1532 41.512 41.618 
1574 41.512 41.619 
1538 41.523 41.623 
1536 41.518 41.621 
I Elevation 
31 










































































RUNWAY 28 - Continued 


















































































































































t a t i o  
Left I Center Right 





41 0 4 8 3  
41.481 
41.482 





































































































































































































40.919 40. R20 





40.91 9 40.820 
32 
TABLE 1w.- THREE-TRACK ELEVATION PROFILES FOR IPITSTALUTIQN 2, 
RUNWAY 28 - Continued 

























































































































































































































-- I Elevation 
Right 







































































TABLE 11.- THREE-TRACK ELEVATION PRQFIEES FOR INSTALLATION 2, 
- 
t a t i o  
2520 





































































RUNWAY 28 - Continued 
ktations and elevations are in feed 
Elevation 













































































































































































40 -6 12 
40,613 















40 D 591 
40,596 
40 a 604 





















































































43 I) 106 
40.705 
























































































































































49-  493 
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TABLE E. - THXeEE-TRACK ELEVATION PROFILES FOR INSTALLATION 2, 
RUNWAY 28 - Continued 

































































































































































































































































































Center I Right 1 
- 


















































































































































TABLE HI.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 2, 
- 







































































RUNWAY 28 - Continued 
Btations and elevations are in feeq 
Elevation 








































































3 9,992 - 
tat ion I Elevation I Left Center 1 Right 
- 



























































































































































































































RUNWAY 28 - Continued 























































































































































































































TABLE 11.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 2, 
tatioi 
- 
4 2 0 0  
4202 
4 2 0 4  
4 2 0 6  
4208 
4210 
4 2 1 2  
4 2 1 4  
4 2 1 6  
4 2 1 8  
4 2 2 0  
4222 
4 2 2 4  
4 2 2 6  
4228 
4 2 3 0  
42 32 
42 34 
42 3 6  
42 38 
4 2 4 0  
4 2 4 2  
4 2 4 4  
4246 
4248 
4 2 5 0  
4 2 5 2  
4 2 5 4  
4256 
4 2 5 8  
4 2 6 0  
4262 
42 6 4  
4 2 6 6  
4268 
4270 
42 72  
4 2 7 4  




4 2 8 4  




4 2 9 4  
4 2 9 6  
4 2 9 8  
4300 
4302 
4 3 0 4  
4 3 0 6  
4 3 0 8  
4310 
4312 
4 3 1 4  
4 3 1 6  
431 8 
43  20 
4322 
4 3 2 4  
4 3 2 6  
4 3 2 8  
4 3 3 9  
4332 
4 3 3 4  
4 3 3 6  
4 3 3 8  
- 
RUNWAY 28 - Continued 

































































































































































































































































































TABLE 11.- THREE-TMCK ELEVATION PROFILES FOR INSTALLATION 2,  
- 








































































RUNWAY 28 - Continued 










































































































































































































































































































































































RUNWAY 28 - Continued 


























































































































































5 4 5 8 -  37,116 
Elevation 

































37.061 360 963 









































5 4 6 4  
5 4 6 6  
5468 
5 4 7 0  
5472 
5 4 7 4  




5 4 8 4  




5 4 9 4  
5 4 9 6  
5498 
5500 
5 5 0 2  
5504 
5 5 0 6  
5510 
5512 
5 5 1 4  




5 5 2 4  
5 5 2 6  
5528 
5530 
5 5 3 2  
5 5 3 4  




5 5 4 4  
5 5 4 6  
5548 
5 5 5 0  
5552 
5 5 5 4  




5 5 6 4  




5 5 7 4  
5 5 7 6  
5 5 7 8  
5580 
5582 
5 5 8 4  








RUNWAY 2% - Continued 































































































































































37 ,888  
17,888 
37,890 
3 v ,  8R9 




























































TABLE 11.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 2, 
RUNWAY 28 - Continued 





































































































3 9 - 0 0 4  
39.006 
39.011 













































TABLE IT. - THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 2,  
- 
kat io  
6 3 0 0  
6 3 0 2  




6 3 1 2  
6 3 1 4  
6316  
6 3 1 8  
6 3 2 0  
6322  
6 3 2 4  
6326  
6 3  28 
6339  
6 3 3 2  
6 3 3 4  
6336  
6338  
6 3 4 0  
6 3 4 2  









6 3 6 2  
6 3 6 4  




6 3 7 4  
6 3 7 6  
6378  
638r) 
6 3 8 2  
6 3 8 4  
6 3 8 6  
6388  
6390  
6 3 9 2  
6 3 9 4  
6 3 9 6  
6398  
6400  
6 4 0 2  
6 4 0 4  
6406  
6 4 0 8  
6 4 1 0  
6 4 1 2  
6 4 1 4  
6 4 1  b 
6 4 1 8  
6 4 2 0  
6422  
6 4 2 4  
6 4 2 6  
6 4 2 8  
6430  
6 4 3 2  
6 4 3 4  
6436  
6 4 3 8  
- 
. 
RUNWAY 28 - Continued 
ktations and elevations are in feed 
Elevation 





















































































































































38 ,293  






















































































6 4 8 2  
6484  











































6 5 7 2  
6574  
65 7 6  


































































































































































































































































































34.  a97 
43 
TABLE B.- THREE-TRACK ELEVATION PROFILES FOR INSTALLATION 2, 
- 










































































RUNWAY 28 - Continued 









































































































































































































































































































































































. .  
Centgr-1 .-Bight 
33.115 33,035 











































































































































































































































































































































































RUNWAY 28 - Continued 









































































































29. 80 8 29.707 
29.783 29.688 



























































































































































































28.792 -m. ?17 







2.8 .mj 1 
2 8;-5 61 
26.518 
- 28.493 
2 8 .-473 
29.-452 
28.%9 




2 8 .-54_4 
28.S05 






















































2 7 .-2 94 
2 i . w  
27.2-71 






































































































































































































27.4 ia  
26.912 
26.187 









7 5 1 2  
7 5 1 4  
7516  
7578  
1 5 8 2  












76 1 0  
7612  
1 6 1 4  
1616 
1 6 1 8  
1620  
7 6 2 2  
7 6 2 4  
1 6 2 6  
1 6 2 8  
7630  
1 6 3 2  
7 6 3 4  
1 6 3 6  
1 6 3 8  
1 6 4 0  
1 6 4 2  
1 6 4 4  
1 6 4 6  
1 6 4 8  
1 6 5 0  
7652  
1 6 5 4  
1 6 5 6  
1 6 5 8  
1 6 6 0  
1662  
7 6 6 4  
1 6 6 6  
7 6 6 8  
1 6 1 0  
1 6 1 2  
1 6 1 4  
1 6 1 6  
1 6 1 8  
1 6 8 0  
1 6 8 2  
1 6 8 4  
7 6 8 6  
7 6 8 8  
7 6 9 0  
1 6 9 2  
1 6 9 4  
1 6 9 6  
1 6 9 8  
7580 
7 6 0 4  
RUNWPrY 28 - Continued 






































































































































































































2 4. ROC 
24.784 

















1 7 0 0  
1 1 0 2  
1704 
1 1 0 6  
1 1 0 8  
1 7 1 0  
1712  
1 7 1 4  
- 1716 
1 7 1 8  
77-20 
7122  
7 7 2 4  
1726  
7 1 2 8  
1730 
1132  
1 1 3 4  
1 1 3 6  
1 1 3 8  
1 7 4 0  
1 1 4 2  
1744  




7 1 5 4  
1 1 5 6  
7 1 5 8  
1 1 6 0  
1162  
7 7 6 4  
1 7 6 6  
1 1 6 8  
7 1 1 0  
7112 
7 1 1 4  
1716  
7 7 7 8  
1180  
1 1 8 2  




1 1 9 2  
7 1 9 4  
1 7 9 6  
1798  




1 8 0 8  
1 8 1 0  
7 8 1 2  
1814  
1 8 1 6  





















































































- _ _ _  
cent!?- - 







































































1842  23.312 
7 8 4 4  29.290 
7852  23.203 
7869  2 3 0 1 2 3  
24F330 
24.281 
24; 2 i o  
7818  2 2 0 9 3 0  
f 8 8 0 .  22 - 9 0 1  
7882  22.889 
'?E86 22.856 
1 8 8 8  22.832 
1890 22.R17 
7 8 9 4  22.168 
1896  22.750 
1898  22.125 
1900  22.701 
1902 22.611 
7904  22.656 
1906  22.641 
1908 22.610 
1910  22.585 
1 9 1 4  22.544 
1916  22.532 
1918 22.518 
1920  22.500 
7922  22.480 
7 9 2 4  22.469 
1926 22.441 
1928  22,424 
1930 22.406 
1932  22.385 
1 9 3 4  22,357 
7936  22,330 
7938 22.304 
7940  22.290 
1942  22.210 
7944  22.249 
7946  22.220 
194A 22.204 
7950  22.185 
7952  22.110 
7954  22.149 
7956  22.131 
7958  22.114 
1960 22,094 
7962  22&85 
1 9 6 4  22.062 
1966 22.042 
1968  22.012 
1970 21,989 
1972  21.965 


























































































































































TABLE E- THREE-TMCK ELEVATION PROFILES FOR INSTALLATION 2,  
RUNWAY 28 - Concluded 









kevat ion  
Left Center Right 
21.893 21.916 21.828 
21,870 21.897 21.814 
21.844 21.874 21.792 
210824 21.849 21.767 
21.802 21.832 21.742 
21.780 21.816 21.718 
21.773 21.801 71.701 
21.757 21.803 21.685 
21.734 21.779 21.669 
21.705 21.757 21.645 
21.683 21.730 21.624 
21.639 21.697 21.605 
21.611 21.678 21.584 
47 
1000-f oot overrun 
c 
\r a t  each end 7 
0 2000 
u
Scale ,  ft 
Surveyed rur.ixay 
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Figure 1.- Diagram of runways  at  insta l la t ion 1. 
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